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KENTUCKY AGRICULTURE WATER QUALITY ACT WEB TOOL

Amanda Gumbert
N-122C Ag Science North, Lexington, KY 40546-0091
859-257-6094
Amanda.gumbert@uky.edu
The Agriculture Water Quality Act was passed by the Kentucky State Legislature in
1994. It states that landowners with 10 or more acres in agricultural or silvicultural
(forestry) production must develop a water quality plan. This plan documents best
management practices being followed to protect water resources.
Early tools for developing water quality plans included a printed booklet and a computerbased program. Both had limitations, and became cumbersome to update plans. A new
tool has been developed to help landowners complete their plans. The web tool is
available at www.ca.uky.edu/awqa.
To implement a water quality plan, a landowner must first look at the activities in his/her
operation. Then the landowner can use the web tool to answer questions about his/her
operation. By answering these questions, the landowner can identify the appropriate best
management practices needed. The landowner documents that these practices are being
used and properly maintained. In many cases, proper practices are already in place.
Creating an Agriculture Water Quality plan just provides the landowner with a document
that says he or she is doing the right things to protect water quality on their farm.
By implementing an agriculture water quality plan, landowners will be helping to protect
both surface and groundwater from agricultural and silvicultural contaminants. Keeping
the water resources of the Commonwealth clean protects human and animal health, and
reduces the cost of treating drinking water.
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CANE RUN WATERSHED COUNCIL
AN ADVENTURE IN WATERSHED INVOLVEMENT

Amanda Gumbert
N-122C Ag Science North, Lexington, KY 40546-0091
859-257-6094
Amanda.gumbert@uky.edu

Watershed councils can serve as an open forum for discussion, bringing together diverse
parties to identify and address watershed issues. These watershed advisory and action
teams can positively impact a watershed project by generating interest at the local level
and providing expertise and energy for specific issues. The Cane Run watershed
assessment and restoration project has included the development of a watershed council.
The council formed in December 2007 with the goal of facilitating community input and
involvement in the Cane Run watershed. Members of the council include local officials,
state and federal government representatives, private business representatives, non-profit
organizations, and watershed residents. Activities have included a stream walk with city
council members, a community clean-up, and coordination with the Friends of Cane Run
for contaminant-specific roundtable discussions. Facilitating a watershed council requires
respect of diverse opinions, patience, and encouragement of progress for the group.
Throw in a cast of characters, a novice facilitator, and an impaired watershed and watch
the fun unfold.
Impact statement:
The Cane Run Watershed Council has coordinated a stream walk with city council
members, a community clean-up event, and roundtable discussions. These events have
involved about 100 people, and are working toward the reduction of water pollutants to
restore an impaired stream. The council has leveraged partnerships and funding from the
Friends of Cane Run and Lexmark International, Inc., as well as partnerships from private
consulting firms, citizens, and state and local officials. Development and continued
facilitation of the council has exemplified the importance of partnerships and community
buy-in for watershed project success.
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PRELIMINARY COMPARISON OF NUTRIENT AND
TOTAL SUSPENDED SEDIMENT DATA ON WATER SAMPLES
COLLECTED USING TELEDYNE PORTABLE AUTOSAMPLER AND
EPA FIELD METHODS FOR WADEABLE STREAMS
Susan Brown, Institute for Regional Analysis and Public Policy
April Haight, Institute for Regional Analysis and Public Policy
Sam Williams, Earth System Science Program, Department of Physical Sciences
Alex Hunley, Institute for Regional Analysis and Public Policy
Steve Reid, Earth System Science Program, Department of Physical Sciences
Morehead State University, LC 101A, Morehead, Kentucky 40351
(606) 783-2455
a.haight@moreheadstate.edu

This study compares laboratory data of water samples collected using Teledyne portable
autosamplers and standard EPA field method (grab) collected water samples. By
examining the two collection methods, we are determining if the laboratory results are the
same for both field collection methods. The study compared water samples collected by
autosamplers to simultaneously collected water samples using the grab method. Water
samples were collected from two creeks in Rowan County, Kentucky over a six hour time
period. Two samples (one autosampler and one grab sample) were collected every hour
and the samples represent different water levels and weather conditions. Water samples
were analyzed using commonly used tests (alkalinity, organic carbon, organic nitrogen,
total phosphorus, total suspended sediments, dissolved phosphorus, dissolved
ammonium, dissolved nitrate, dissolved sulfate, and total iron). In addition, discharge was
measured using both field and autosampler data. The two data sets, autosampler versus
grab, show a significant difference between many of the traditional grab and autosampler
collected water samples. However, some of the nutrient results were comparable between
the collection methods. The differences in the laboratory results varied from nutrient to
nutrient, as well as with water level.
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GROUNDWATER PROTECTION PLANS
Patricia K. Keefe
Kentucky Division of Water
200 Fair Oaks Lane
Frankfort KY 40601
(502) 564-3410
pat.keefe@ky.gov
401 KAR 5:037, the Groundwater Protection Plan Regulation, was promulgated in 1994
and went into effect in August, 1995. This administrative regulation requires anyone
engaged in activities that have the potential to pollute groundwater to develop and
implement a Groundwater Protection Plan (GPP). Unlike many environmental
regulations, the GPP Regulation is proactive in that its purpose is to prevent groundwater
pollution through public education and development of GPPs.
A GPP identifies activities at a site that have the potential to pollute groundwater and
defines the best management practices used to protect groundwater. Other components of
a plan include employee training, inspections, and record keeping. The regulation
required the Division of Water to develop generic GPPs for on-site sewage disposal
systems and water wells. In addition to the required generic GPPs, the Division has also
developed generic GPPs for monitoring wells, home heating oil tanks, and poultry
operations that are less than 5 acres. These plans are available free from the Watershed
Management Branch or may be downloaded at the GPP Program's Web site
http://water.ky.gov/gw/gwprotection/gwplans.
The activities that require the development of a GPP are listed in Section 2(2), (a)
through (p) of the regulation, which can be accessed at the GPP Program's Web site.
There are no specific qualifications, educational or professional, that a person must
possess in order to develop a plan. Facility owner/operators may opt to develop the GPP
themselves or have an employee develop the plan. Some choose to work with the GPP
Program as they develop their plan; others engage a consulting or engineering firm.
However, the Regulation does not require that a professional engineer or a professional
geologist develop or sign off on the plan.
The GPP must be implemented immediately following development. Implementation
does not depend upon approval of the GPP by the GPP Program. Submittal of a GPP for
review and approval is optional unless
• it is required by an inspector from the Department for Environmental
Protection
• it is requested by the GPP Program
• it is required by the Division of Enforcement as part of an Agreed Order.
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The regulation requires that a GPP must be revised or recertified every three years or
whenever there is a change in activities or personnel. At that time, the GPP must be
reviewed to determine if activities have changed, if protective practices are working, and
if there have been any changes in key personnel. If changes have occurred, the GPP must
be revised. If no changes have occurred and protective practices are working, the GPP
may be recertified for another three years by signing and dating a new Certification
Statement. In either case, records must be retained for six years.
The GPP Program resides within the Groundwater Section of the Watershed Management
Branch, Kentucky Division of Water. Any questions regarding the GPP Regulation or
development of a GPP may be addressed to Patricia Keefe, P.G., coordinator of the
program.
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USE OF SURFACE GEOPHYSICAL TECHNIQUES TO LOCATE A KARST
CONDUIT IN THE CANE RUN - ROYAL SPRING BASIN, KENTUCKY
G.N. Tripathi1, A.E. Fryar1, R.L. Paylor2, J.S. Dinger2, J.C. Currens2, J.S. Strohmeyer3
1

Earth & Env. Sciences, Univ. of Kentucky, 101 Slone Bldg., Lexington, KY 40506-0053
2
Kentucky Geol. Survey, Univ. of Kentucky, 228 MMRB, Lexington, KY 40506-0107
3
Schnabel Engineering South, 11-A Oak Branch Drive, Greensboro, NC 27407
(859) 351-9692
ganesh.tripathi@uky.edu

Groundwater flow in karst terrains is often focused through conduits that do not
necessarily coincide with land-surface features. Mapping these conduits can be
challenging, particularly when they cannot be accessed via techniques such as caving. We
employed surface geophysical techniques in an attempt to locate the trunk conduit
feeding Royal Spring, which is the primary water supply for the city of Georgetown,
Kentucky. The upper part of the Royal Spring groundwater basin, which has been
delineated by qualitative dye tracing, coincides with the Cane Run watershed. We
conducted electrical resistivity (ER) and self potential (SP) surveys at three sites along
Cane Run based on sinkhole locations and dye tracing. The ER exploration target is the
low resistivity of water in the conduit, as compared to the high background resistivity of
limestone bedrock. The SP technique has been used by various researchers to detect the
electrokinetic potential generated by groundwater flow in karst.
ER and SP profiles were oriented perpendicular to the inferred trunk conduit. We
measured eight ER profiles using a dipole-dipole configuration with electrode spacings of
2 to 3 m (total profiled distance 1252 m). The inversion software EarthImager 2D
(version 2.2.0) was used to process the ER data. We measured SP along most of the same
profiles and a test profile using a stationary reference electrode and a roving electrode
moving at a fixed distance. Field drift in SP data was sensitive to temperature changes
during the time of measurement. SP data collected over multiple days along the test
profile differed significantly but showed similar trends. Six of seven SP profiles
measured over a period of several months were found to be reproducible. The lowresistivity anomalies in the 2D inverted sections could be water-filled conduits, although
mud-filled voids encountered during drilling suggest that these may be tributary conduits
rather than the trunk conduit. Except for one SP profile at the UK agricultural research
farm, low-resistivity anomalies corresponded to negative SP anomalies.
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NUTRIENT AND FECAL MICROBE SOURCES FOR A EUTROPHIC LAKE AND
RECOMMENDED REMEDIATION STEPS,
WILGREEN LAKE, MADISON COUNTY, KENTUCKY
Walter S. Borowski, Theresa A. Aguiar, Jill Hunter, Erin C. Jolly, Richard D. Stockwell
Department of Geography & Geology
Eastern Kentucky University
Richmond, Kentucky 40475
(859) 622-1277
(w.borowski@eku.edu)

Wilgreen Lake is a man-made lake, classified as nutrient-impaired (303d list) by
the EPA and State of Kentucky. The lake drains a watershed with residential
developments, cattle pasture, modified woodlands, and some industrial/urban usage in the
city of Richmond. The principal tributaries are Taylor Fork and Old Town Branch that
meet to form the trunk of the lake approximately one mile in length. The upper reaches of
Taylor Fork are adjacent to a densely-packed (quarter-acre lots) housing development
with septic systems, and its watershed drains some portions of southern Richmond. Old
Town Branch drains cattle pasture and residential areas of moderate to large lot size. An
intermittent tributary flowing into Pond Cove drains cattle pasture and one small housing
development.
Fecal material contributes both nutrients and microbes to Wilgreen Lake. Both
cattle and human fecal material enter the lake as documented by high fecal microbes
counts and DNA tracing techniques. DNA tracing methods are limited by our sampling
frequency but show that bovine Bacteroides microbes dominate water samples even at
loci where suspected septic effluent enters the lake. The nitrogen isotopic composition
(δ15N) of lake plankton and algae are broadly consistent with nitrogen input from human
fecal material, but results are equivocal. We suspect that large amounts of nutrients do
enter the lake through septic groundwater input, however, the strong bovine signal clearly
suggests deployment of remediation methods that would limit runoff from pastures
adjacent to Wilgreen Lake and within its watershed. Such methods include fencing cattle
off from drainages and the lake, and planting vegetative buffers around stream and lake
margins. Our data alone cannot justify elimination of septic systems by costly
implementation of a sewage treatment system.
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LINKING CHEMICAL TOLERANCE TO REPRODUCTIVE FITNESS: INITIAL
RESULTS OF IN VITRO EXPERIMENTS EXAMINING POLLUTANT EFFECTS IN
TELEOST PRIMARY HEPATOCYTES
B.F. Brammell and Adria Elskus*
Department of Biology, University of Kentucky, Lexington, KY 40506
(859) 257-5800
bfbram0@uky.edu
*US Geological Survey, Maine Field Station,
University of Maine, Orono, ME 04469.

The disruptive effects of polychlorinated biphenyls (PCBs) on reproduction in a
number of vertebrates including fish are well established and include altered hormone
levels, reduced fecundity, decreased hatching success, and lower offspring survival. PCB
resistant fish display lowered levels of the pollutant-inducible metabolizing enzyme
cytochrome P4501A (CYP1A) in response to PCB exposure relative to non-resistant fish.
The present study examines the consequences of natural resistance on the anti-estrogenic
effects of PCBs in vitro. Isolated primary hepatocytes of PCB responsive fish (juvenile
rainbow trout, Oncorhynchus mykiss) and a PCB resistant fish (gonadally mature male
green sunfish, Lepomis cyanellus) were treated with estradiol in the presence and absence
of two concentrations of the potent CYP1A agonist PCB 126. Activity of CYP1A and
production of the egg yolk protein vitellogenin (VTG) were quantified. As anticipated
CYP1A activity was significantly elevated over controls in PCB treated rainbow trout but
not green sunfish cells. PCB exposure suppressed VTG production in vehicle but not
estradiol treated rainbow trout hepatocytes. Green sunfish cells exhibited no VTG
response to estradiol treatment, either in the presence or absence of PCBs. The results of
this study demonstrate lack of VTG response in green sunfish hepatocytes despite
exposure to conditions known to induce VTG synthesis in other teleost species; future
work with this species should optimize cell culture conditions and include estrogen
priming prior to hepatocyte isolation to improve VTG response to E2. The results of this
study, while unable to address the original hypothesis, provide confirmation of in vivo
CYP1A observations in a novel in vitro model, green sunfish hepatocytes, as well as data
on the regulation of VTG in teleost hepatocytes.
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GROUNDWATER DATA ON THE WEB:
SEARCH ENGINES FOR THE KENTUCKY
GROUNDWATER DATA REPOSITORY
Bart Davidson
Kentucky Geological Survey
228 MMRB
University of Kentucky
Lexington, KY 40506-0107
859-257-5500
bdavidson@uky.edu
Since its inception in 1990, the Kentucky Groundwater Data Repository has compiled statewide groundwater data from several sources and disseminated these data
to the public. Initially, customers had to call in their data requests, and for a fee,
hardcopy printouts were then mailed. During the past seven years, however, a major effort has been underway to provide these data free of charge via the internet.
Now, users have a choice of five different options to compile, view, map or download groundwater data.
Three types of groundwater data search engines and two interactive map services
can be accessed online at kgsweb.uky.edu/DataSearching/watersearch.asp. Users
can perform water-well or spring searches, groundwater-quality data searches, or
conduct statistical evaluations and graphical comparisons of data retrieved from the
site. Data points can be viewed on the interactive map services, or users can view
statewide groundwater-quality maps already completed for 38 parameters in five
categories (water properties, volatile organic compounds, nutrients, pesticides, and
inorganic solutes). All data can be downloaded for use in GIS packages or other
software. A karst potential map service is also available on the Web site.
This presentation will review procedures for searching, downloading, and displaying groundwater data from the three search engines available through the Repository
(Fig. 1). For more information, contact the Survey at 859-257-5500 x162.
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Figure 1. “Groundwater Information” Web page for the Kentucky Groundwater
Data Repository, showing the various search engines and map services available.
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INTEGRATING WATER QUALITY SAMPLING DATA MANAGEMENT WITHIN
AN ONLINE CONTENT MANAGEMENT SYSTEM
Paige Davenport
Center for Water Resource Studies
1906 College Heights Blvd #11075
270-745-8895
Kimberly.Davenport@wku.edu
Data management is essential to all companies and industries. The Data Management
Association considers data management as the process of development, execution and
supervision of plans, policies, programs and practices that control, protect, deliver and
enhance the value of data and information assets. For data to become a useful resource it
must be accurate, secure, easy to access for authorized users, and organized.
The internet provides a good access point for everyone to be able to easily enter and view
the data. The Center for Water Resource Studies (CWRS) at Western Kentucky
University (WKU) implements this online approach.
The CWRS houses an integrated data management system
with its existing content management system (CMS) on its
website, http://waterky.org. The Water Quality Sampling
component of the site is designed to collect water quality
sampling data and to provide Geographic Information System
(GIS) tools for spatial analysis. It provides a place to add
information about the agency, sampling location, parameters,
and data. The information is stored and can be displayed in
table form or on a map.
The CMS implemented by the Center for Water Resource Studies is called Drupal, an
open source platform based on MySQL, an open source database system, and the PHP
scripting language. Drupal is an easy to use, modify, and expand. Modules can be added
for more functionality. The CWRS uses several additional modules for a robust content
management system including one that adds mapping and GIS tools in real time on the
site.
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ASSESSING CARBON POOLS IN RIPARIAN SOILS AND SEDIMENTS
OF TWO CONTRASTING CREEK ECOSYSTEMS
Presenting Author : Robert Tokosh, Graduate Student
School of Agriculture, Murray State University
Email Address: robert.tokosh@murraystate.edu
Supervising Faculty:
Dr. Iin Handayani, Murray State University,
Assistant Professor, School of Agriculture
S213 Oakley Applied Science Building Murray, KY 42071
Phone Number: (270)-809-6929
Email Address: iin.handayani@murraystate.edu
Organic matter pools in soil and sediment are important factors influencing the dynamics
of biogeochemical processes in creek ecosystems that may control both water quality and
biota. Soil Carbon (C) pools can also be used for evaluating the functional characteristics
of restored stream ecosystems. Total organic carbon (TOC) contributes significantly to
water chemistry and nutrient availability and controls the solubility and toxicity of
contaminants. Particulate organic carbon (POC) is an allocththonous source of energy
for creek ecosystems and regulates the microbial communities and activities. POC can
also act as a carrier to transport contaminants along water systems and influence water
quality. Previous studies indicate that land use has changed the distribution of soil
organic matter. However, there is limited information about Carbon pool patterns under
contrasting creek ecosystems. The objectives of this research are to determine the effect
of two creek ecosystems (agriculture and forest) on TOC and POC in riparian soils and
sediments and to observe the effect of water fluctuations on these properties.
Samples were taken from Panther and Ledbetter Creeks, representing forest and
agriculture watershed ecosystems, respectively. During August (high water period) and
November (low water period), soil samples were collected from the riparian areas at
depth intervals of 0 to 10, 10 to 20 and 20 to 30 cm. Six sites were selected for soil
samples and three sites were selected for sediment samples at each creek. Soil and
sediment samples were analyzed for TOC and POC. A parametric statistic (t-test) at α
0.05 was used to evaluate the effects of treatments on each variable response imposed at
each depth. The effect of sampling time was analyzed by ecosystem at each depth.
The results indicate there was a significant effect of creek ecosystem on POC in soil at
depths of 0 to 20 cm and in sediment at both sampling date. In November, TOC was
significantly different between forest and agriculture ecosystem soils. There was no
significant effect of ecosystem on TOC or POC in sediment during November. This
research also shows that water fluctuations had a significant impact on the dynamics of
POC in the forest soil and TOC in agriculture soil at the depth of 0-10 cm. Particulate
organic C and TOC in sediment were significantly influenced by water fluctuations.
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This study reveals the magnitude of changes in C pools due to different creek ecosystems
and water fluctuations. The output provides background data to begin monitoring the
riparian buffers in Ledbetter Creek (the agricultural watershed). It also provides a frame
of reference for the potential contribution of C pools in soil and sediment which may
impact the water quality in the creek.
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THE EFFECT OF CLAY MINERALOGY ON INFILTRATION OF GRASS LAWNS
Student Researcher and Presenter: Georgia Knuehl
Faculty Advisor: Dr. Samuel Boateng
Physics and Geology Dept., Northern Kentucky University
Highland Heights, KY 41099
859-572-6683
boatengs@nku.edu; knuehlg1@nku.edu
Infiltration capacity is the rate at which water is absorbed by soil. Factors such as
clay mineralogy affect infiltration capacity of soils. Highly expansive smectite clay in the
soil can cause rapid reduction in infiltration rate (Romkens et al., 1995). A reduction in
infiltration capacity results in increased storm runoff and even may enhance the erosion
of the soil. The adverse consequences of increased storm runoff and soil erosion may lead
to increased bed and suspended loads in streams, and also increased non-point source
pollution (McCuen, 1998). Recently, in compliance with USEPA regulations, the
Sanitation District 1 has implemented an urban stormwater management program in
Northern Kentucky. The purpose of the proposed program is to mitigate and reduce the
environmental risks associated with increased stormwater runoff. Understanding the
effect of clay mineralogy on infiltration on permeable surfaces, such as grass lawns, will
help stakeholders in making management decisions related to stormwater runoff. This is
especially critical in managing the irrigation of permeable surfaces to avoid excessive
rates of irrigation on relatively less permeable surfaces.
The study involved the investigation of the effect of clay mineralogy on
infiltration capacity of grass lawns on the campus of Northern Kentucky University at
Highland Heights, Kentucky. Five grass lawns were selected for sampling and testing.
Soil texture and moisture content are other factors that were investigated. XRD analyses
were conducted to determine the clay mineralogy of the soils. A double ring infiltrometer
was used to determine the infiltration rate at each sample site.
The XRD results showed illite as the predominant clay mineral in most of the
samples. There were diffraction patterns for chlorite and vermiculite in some samples.
Generally, infiltration rates were relatively higher at sites that have both high sand and
low clay percentages. At theses sites, the silt portion showed stronger diffraction patterns
for illite. Higher percentage sand alone did not seem to cause higher infiltration rate.
Expansive clays, such as smectite, were not detected at any of the sites. Infiltration
capacity seems to be influenced by the proportion of illite within the silt portion. The
lower the clay minerals within the clay size portion, the higher the relative infiltration
rate. Soil moisture seems to influence only the initial infiltration rate. Further studies may
be necessary to determine the effect of the distribution of the silty illite particles around
the sandy particles on infiltration.
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THE USE OF THE ADV AND NEW VELOCITY SENSORS FOR STUDYING
TURBULENT PROCESSES IN THE FIELD AND LABORATORY
Sruti Pulugurtha
Graduate Assistant
Department of Civil Engineering
University of Kentucky
161 O. H. Raymond Bldg.
Lexington, KY 40506-0281
Phone: (859) 257-4093
Email: srutipulugurtha@gmail.com
Jimmy Fox
Assistant Professor
Department of Civil Engineering
University of Kentucky
161 O. H. Raymond Bldg.
Lexington, KY 40506-0281
Phone: (859) 257-8668
Email: jffox@engr.uky.edu
Cindy Harnett
Assistant Professor
Department of Electrical Engineering
University of Louisville
248 Belknap Research Building
2210 Brook St.
Louisville KY, 40208
Phone: (502) 852-0689
Email: cindy.harnett@louisville.edu
Sediment derived from erosion and deposition in a watershed represents one of the
predominant pollution sources impacting surface waters in Kentucky rivers, streams and
reservoirs. This critical water problem is particularly difficult for the water resources
community to solve because of the lack of accurate modeling tools for predicting the
erosion of sediments. One of the reasons for error in sediment transport models is due to
the lack of accurate linking between turbulence processes in the flow and sediment
erosion and deposition. Once we gain an understanding of these turbulence processes, it
can be used to understand the sediment/pollutant fate in rivers. This knowledge can also
help us in designing better sediment control structures or stream restoration projects. In
the past turbulent processes were studied primarily in the laboratory under varying
isolated conditions. However in the actual rivers or streams isolated conditions do not
exist. A number of phenomenon which effect turbulence processes occur together. This
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has made the understanding turbulence processes as one of the biggest challenges to the
water resources communities as the processes that occur in turbulence flows vary with a
number of parameters including the Reynolds number, Froude number, relative
roughness and wall roughness. All laboratory studies are performed at moderate
Reynolds number where as in the field flows are generally of a high Reynolds number.
The objective of this study is to understand turbulent process for a range of hydraulic
parameters. To carry out this objective, measurements are performed in both the field
and lab under a range of flows using an acoustic Doppler velocimeter as well as new
velocity sensors, which are calibrated in the laboratory. These new velocity sensors are
left in the field to collect large amounts of instantaneous velocity data. The collected data
are analyzed using both time-average and instantaneous analysis of the flow. The
analyzed field and laboratory data are compared to understand the turbulence processes at
high Reynolds number. This poster presentation details analysis of the initial results for
this study and places particular focus on comparison of data from the acoustic Doppler
velocimeter and the new velocity sensors. Additional results are on-going as this project
continues to develop and the goals and obstacles recently encountered will also be
presented.
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REVIEW OF CARBON AND NITROGEN ELEMENTAL AND ISOTOPIC
MEASUREMENTS FOR ASSESSING THE SOURCE, FATE AND TRANSPORT OF
SEDIMENT AT THE WATERSHED SCALE
Darren K. Martin
Research Associate
Department of Civil Engineering
University of Kentucky
161 O.H. Raymond Bldg.
Lexington, KY 40506-0281
Phone: (859) 257-4093
Email: dkmart2@uky.edu
Jimmy Fox
Assistant Professor
Department of Civil Engineering
University of Kentucky
161 O. H. Raymond Bldg.
Lexington, KY 40506-0281
Phone: (859) 257-8668
Email: jffox@engr.uky.edu
This poster presentation provides a literature review that analyzes and discusses several of the
reasons that carbon and nitrogen isotopes are used as tracers for the assessment of the source,
fate, and transport of sediment in a watershed. Carbon and nitrogen isotopes in a watershed are
fractionated at their soil organic matter (SOM) sources due to the processes associated with landuse and land management and are then eroded into streams and termed sediment particulate
organic matter (SPOM). The isotopic signatures of transported SPOM can be analyzed by mass
balance un-mixing within the sediment fingerprinting method to identify the contribution of
SPOM from each of the SOM sources. Reported δ13C, δ15N, and C/N values are reviewed and
compiled from a number of studies for various land-use sources in order to provide a database so
that researchers use the information as a tool when performing source identification studies. In
addition to changes across land use, carbon and nitrogen isotope values have been reported to
increase as soil depth increases due to the enrichment of soil, which must be integrated in
sediment transport studies where the erosion depth is pronounced. The isotopic variation with
depth and associated processes are discussed and the data is compiled here. Finally, it is known
that SPOM can be changed biogeochemically as it is transported from its source due to the fate
by microbial processes in-stream. These processes are discussed and reviewed with emphasis on
seasonal changes. The literature is commonly not specific enough regarding tracer fate in-stream
and it is suggested that methodological advancement of sediment fingerprinting with carbon and
nitrogen isotopes is needed that overcomes this limitation.
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SCIENCE IN THE CLASSROOM:
MAPS TO TEACHERS
Dan Carey
Kentucky Geological Survey
228 Mining and Mineral Resources Building
University of Kentucky
Lexington, KY 40506
859-257-5500x157
carey@uky.edu
In an effort to reach out to teachers across the state, the Kentucky Geological
Survey has launched its Maps to Teachers service. Teachers may request free, laminated
copies of maps for their classrooms by contacting Dan Carey at KGS, carey@uky.edu.

Generalized Geologic Maps for Land-Use Planning are now available for all
Kentucky counties (kgsweb.uky.edu/download/geology/landuse/lumaps.htm),
complemented by a PowerPoint presentation Maps Tell Us About Where We Live
(kgsweb.uky.edu/download/geology/mapbook.ppt). The statewide map, “Kentucky
Terrain” (kgsweb.uky.edu/olops/pub/kgs/mc187_12.pdf) displays the different
landscapes across the state. “Geologic Hazards in Kentucky” shows the type and extent
of geologic hazards in the state (kgsweb.uky.edu/olops/pub/kgs/mc185_12.pdf). The
purpose of all these maps is to help students and the general public better understand the
geology of where they live and how the rocks that form the land may affect human
activities. All maps are illustrated with photos and diagrams, and supplemented with text
to explain geologic issues.
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As of January 2009, more than 1,000 KGS maps were in more than 360 schools
across Kentucky. The following quotes demonstrate the success of the program:

"Thank you so much for sending my class the geology map for Fayette County. I
have it prominently displayed in the classroom and my students started using it as soon as
I hung it up to find sinkholes near their homes. The resource that you have provided will
greatly enhance my instruction by clearly illustrating to my students the importance of
earth science in their daily lives. Also, thank you for the Web site links!"
"On behalf of our entire Science Department, I want to thank you for the beautiful
map of Mason County. It is full of terrific learning opportunities for our kids."
"Thank you so much for sending the maps of Allen County. They are very neat. I
shared one of mine with the social studies teacher. However, when one of the other S.S.
teachers saw them she really wanted one. If you are capable of sending another set that
would be great! Once again thank you for sending such a wonderful resource to us at no
cost!"
"I recently received the Floyd County map and it is wonderful. In fact it is so nice
that the social studies teachers in my building and the rest of the science department
asked if they could each get one. That is a total of seven teachers. Just checking if it
would be possible to get some more of those? Have a great day and great job on the
map."
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EXTENDING A DECISION SUPPORT SOFTWARE OBJECT MODEL
FOR USE IN KENTUCKY HYDROLOGIC MODELING
Randy L. Ulery, USGS
9818 Bluegrass Parkway
Louisville, Kentucky 40299-1906
502-493-1912
rlulery@usgs.gov
The 1996 Amendments to the Safe Drinking Water Act required that each State prepare a
source water assessment for all public water systems (PWS) regulated by the State to
determine whether a drinking-water source might be susceptible to natural or
anthropogenic contamination. Consequently, in 1998 the U.S. Geological Survey, in
partnership with the Texas Commission on Environmental Quality (TCEQ), began
development of a scientifically defensible methodology for assessing susceptibility of
Texas PWS to contamination. A primary product of this ongoing project is SWAP-DSS,
a decision-support system for source-water susceptibility assessment. The SWAP-DSS
evaluates attributes and indicator values according to decision rules to produce
susceptibility ratings for each assessed contaminant for each public drinking-water
source.
During 2003, TCEQ staff used SWAP-DSS to assess susceptibility of more than 6,200
public water supplies, which represent more than 18,000 individual source assessments,
to some 227 contaminants. TCEQ is currently using the latest version of SWAP-DSS to
re-assess susceptibility of Texas PWS to contamination in a continuing effort to protect
public drinking water. In order to address the broad scope of this effort, which requires
many datasets, attributes, indicators, ratings, and decision rules, a component-based
assessment methodology and supporting software architecture (an application) was
developed. Components were developed to address (1) physical integrity of the PWS; (2)
intrinsic characteristics; (3) potential non-point and point sources of contaminants; (4)
area of primary influence activity; (5) contaminant occurrence; and (6) source and system
susceptibility. These components are organized within a layered framework where
decision rules and application logic code (business layer) are separated from database and
data access code (data layer) and user interface code (ui interface layer); this represents a
significant change from past software development practices where code functionality
was mixed.
High-level applications are then organized utilizing the MVC software design pattern
where the Controller handles application flow; the Model represents the data; and the
View takes care of presentation. In this way, custom applications may be created where
the user is able to bring complex modeling components to bear on real world problems without having extensive database or modeling expertise. Further, using the same
underlying software components, the application can be presented within a traditional
user-interface framework, a web-based framework, or a framework where no user
interface is necessary such as command line or web services.
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The SWAP-DSS component-based software architecture, based on object-oriented
development principles, has proven to be valuable to ongoing modeling work and
cooperative efforts, both in providing a blueprint for new development, and in providing
computer code which can be extended or modified for use in Kentucky hydrologic
applications. In particular spatial-analysis code such as computing land-use area or
spatially-distributed method code such as water budgets, load estimation, etc., have been
created and organized into software “objects.” These objects are organized into
components representing a particular part of the hydrologic problem domain, and in this
way components may be re-used to develop higher-level model applications.
The Water-Availability Toolbox for Environmental Resources (WATER) is a custom
application currently under development at the USGS Kentucky Water Science Center
that uses the hydrologic components discussed here. The WATER toolbox is an effort to
provide easy to use hydrologic modeling tools for a number of cooperative projects
within the state. Examples are modeling stream response to historic hydrologic events in
non-karst areas of Kentucky and water-budget estimation using daily rainfall, soils, and
topographic wetness indices.
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APPLICATION OF GIS HYDROLOGIC DATA MODELS TO KARST TERRAINS
Charles J. Taylor,
USGS Kentucky Water Science Center
9818 Bluegrass Parkway,
Louisville, Kentucky 40299-1906
Phone 502-493-1931; cjtaylor@usgs.gov
Hydrologic Data Models (HDMs) are digital representations of surface-drainage
networks created from Digital Elevation Model datasets (DEMs) using GIS terrainprocessing methods and specialized software such as ESRI’s Arc Hydro (Maidment,
2002). HDMs are used frequently to address complex water-resources management
issues. However, in karst terrains, the presence of sinkholes and subsurface conduit flow
makes the creation and use of HDMs highly problematic. As part of the USGS GroundWater Resources Program Karst Hydrology Initiative, a pilot study was conducted to
determine how conventional HDM processing techniques can be modified for use in
karst. The Graham Springs basin, located in the Western Pennyroyal karst region of
Kentucky, was used as a test case. This large (360 km2) well-developed karst basin is
characterized by extensive sinkhole topography, sinking streams, a complex network of
subsurface conduits, and discharge to multiple underflow and overflow karst springs.
As summarized in Taylor and others (2008), conventional and specially-developed
terrain-processing methods were used to assemble the necessary GIS datasets, and
various ArcGIS and Arc Hydro networking tools were applied to create a digital drainage
network to represent the physical hydrologic framework of the Graham Springs basin.
The Arc Hydro hydrologic features schema was applied to create topologically correct
links between basin inputs (sinkhole catchments, dye-tracer-input sites, and sinking
streams), and outputs (karst springs and surface streams), by way of tracer-inferred
throughputs (conduit flow paths). Spatial-temporal variability in karst discharge or flow
routes is also represented. The resulting karst HDM can be used as an effective new tool
to manage and visualize complex karst hydrologic data, and to identify contributing
areas, surface and subsurface flow routes, and downstream water receptors, under varying
hydrologic conditions. The karst HDM can also be used to track and assess spatial and
temporal changes in field-monitored hydrologic parameters such as discharge
measurements and water-quality data.
References:
Maidment, D.R., (editor), 2002, Arc Hydro GIS for Water Resources: ESRI Press,
Redlands, California, 203 p.
Taylor, C.J., Kaiser, W.P., and Nelson, H.L., Jr., 2008, Application of Geographic Information
System (GIS) Hydrologic Data Models to Karst Terrain, in Sinkholes and the Engineering
and Environmental Impacts of Karst, Proceedings of the 11th Multidisciplinary
Conference: American Society of Civil Engineers Geotechnical Special Publication No.
183, p. 146-155.
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KENTUCKY STREAM RECONNAISSANCE FOR EMERGING CONTAMINANTS

Peter Cinotto, Angela Crain, and Charles Taylor, USGS
9818 Bluegrass Parkway
Louisville, Kentucky 40299-1906
502-493-1930
pcinotto@usgs.gov

Emerging contaminants are prescription and over the counter drugs, detergent byproducts, fragrances, cosmetics, sunscreen agents, diagnostic agents and other
compounds frequently used in modern society that are subsequently found in the
environment. An important component of emerging contaminant research is to determine
the environmental occurrence by answering the fundamental questions: What compounds
enter the environment? How often and at what levels do they occur? In what mixtures do
they occur? These questions are addressed by field reconnaissance studies at national,
regional, and local scales. In 2008, the USGS Kentucky and Kansas Water Science
Centers, in Cooperation with the Kentucky Division of Water, sampled raw water and
sediments from selected stream reaches in Kentucky. Six of these sites bracketed the
outfalls of wastewater treatment facilities, one bracketed several concentrated animal
feeding operations (CAFO), and two were control reaches on which no detections of any
contaminant were expected. Initial results indicate that these contaminants are present in
Kentucky streams. The data from this reconnaissance is brought into regional and
national perspective through on-going studies conducted by the USGS through such
programs as the Toxic Substances Hydrology Program where greater than 120 research
papers have been written on the subject of emerging contaminants.
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PRELIMINARY COMPARISON OF DISCHARGE DATA OBTAINED BY
TELEDYNE PORTABLE AUTOSAMPLER AND USGS/EPA FIELD METHODS
FOR WADEABLE STREAMS
Samuel Williams+, Susan Brown#, April Haight#,
Steven K. Reid+, Christine McMichael#, and Alex Hunley#
+ Earth System Science Program, Dept of Physical Sciences, Morehead State University;
# Institute for Regional Analysis and Public Policy, Morehead State University
Morehead, Kentucky 40351
(606) 783-5293
skwill01@moreheadstate.edu
Ongoing assessment and monitoring activities in the Triplett Creek watershed of
Rowan County, Kentucky have employed three approaches: a) trained personnel using
very accurate, but labor intensive field methods, b) automatic sampling devices
(‘autosamplers’) and c) some combination of autosamplers and trained field personnel.
While manual methods are widely accepted and have been used for decades, the accuracy
and reliability of suspended sediment and discharge measurements obtained using
autosamplers is unknown. The objective of this preliminary report is to compare
discharge data obtained using a Teledyne portable autosampler and manual USGS/EPA
field methods.
Variables used to compute discharge include velocity, width, and depth. The
autosampler measures velocity with a sensor that emits ultrasonic soundwaves that are
reflected by bubbles and particles carried by the stream and then received by a second
transducer. The velocity is derived from the degree of Doppler shift measured for the
reflected signal. In order to test the accuracy of these measurements, velocity was
measured adjacent to the sensor using manual methods (flow meter or neutrally buoyant
object method of Rantz et al., 1982). The autosampler measures depth using a pressure
transducer. To test the accuracy of these measurements, water depth was measured
adjacent to the pressure transducer using a wading rod or rule. The autosampler does not
measure width. Instead, width of the entire stream is measured with a tape and entered
into the autosampler. To date, discharge (Q) using autosampler data is calculated as
Q=VxDxW, a single rectangular cross-section multiplied by velocity. Manually acquired
data was used to calculate Q according to the methods of Rantz et al. (1982).
Preliminary results for one site indicate that the velocity measured by the autosampler
is about 14% less than velocity determined by flow meter. The velocity measured by the
autosampler is about 56% lower than velocity determined by the neutrally buoyant object
method. Manual and autosampler depths differ by about 5%. Discharge calculated with
autosampler data (Q=VxDxW) is about 50% greater than discharge manually determined
with a flow meter and the velocity-area method but about 30% lower than discharge
determined by the neutrally buoyant object method.
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